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Summary 


A  questionnaire  survey  was  conducted  to  learn 
the  costs  of  forced  landings  and  precautionary 
landings.  The  questionnaire  elicited  cost  data  in 
respect  to  ( 1 )  the  effect  each  mishap  had  on  the 
mission  assigned  the  aircraft,  (21  man-hours  lost 
by  the  crew  and  passengers,  (3)  man-hours 
required  to  recover  the  crew,  passengers,  and 
aircraft,  (4)  time  the  mishap  aircraft  was 
unavailable  for  flight,  (5)  man-hours  required  to 
make  the  aircraft  flyable,  and  (6)  the  components 
that  malfunctioned  to  cause  these  mishaps. 
Briefly,  the  survey  revealed  the  following: 

□  The  forced  landing  rate  since  1  January  1971 
remained  essentially  unchanged  while  the  precau¬ 
tionary  landing  rate  increased  steadily  at  a  rate  of 
3.64/100,000  flying  hours  per  quarter. 

□  Forty-two  percent  of  the  forced  landings  and 
39  percent  of  trie  precautionary  landings  caused 
the  missions  assigned  the  mishap  aircraft  to  be 
cancelled. 

□  Twenty-four  percent  of  the  missions  were 
carried  out  by  a  "second"  aircraft. 

□  Two  percent  of  the  missions  were  carried 
out  by  another  mode  of  travel. 

□  Man-hours  lost  by  personnel  aboard  the 
mishap  aircraft  tended  to  vary  with  the  effect  the 
mishap  had  on  the  mission.  The  aviators'  median 
lost  time  for  a  mission  delayed  less  than  an  hour 
was  52  minutes.  For  missions  delayed  more  than 
an  hour,  the  lost  time  increased  to  more  than 
4  hours. 

□  Maintenance  personnel,  whpn  required  for 
recovery  of  the  aircraft,  were  used  an  average  of 
approximately  8  hours  per  operation. 

□  Mishap  aircraft  were  out  of  service  for  an 
average  of  44  hours. 

□  Recovery  of  "downed”  aircraft  was  accom¬ 
plished  at  the  expense  of  scheduled  ongoing 


operations,  i.e.,  80  percent  of  the  cases  required 
the  services  of  unit  maintenance  personnel. 

□  Recovery  of  the  aircraft  was  not  required  for 
51  percent  of  the  cases. 

C  When  recovery  was  necessary,  an  average 
of  14  hours  elapsed  before  recovery  was 
complete. 

□  Sixty  percent  of  the  159  malfunctioning 
components  that  were  identified  had  a  history  of 
failure  greater  than  5  years,  while  30  percent  had  a 
history  of  failure  of  at  least  8  years. 

□  Sixteen  components  that  were  involved  in 
168  of  206  forced  landings  were  also  involved  in  27 
accidents  and  1,085  precautionary  landings. 

□  Twenty-five  percent  of  these  components 
cost  not  more  than  $45,  56  percent  cost  not  more 
than  $165,  and  75  percent  cost  not  more  than  $555. 

CONCLUSIONS: 

D  The  broad  and  obscure  costs  revealed  by  the 
survey  are  sufficient  to  justify  the  initiation  of  a 
concerted  effort  to  prevent  the  causes  of  these 
mishaps. 

□  Prevention  of  the  causes  of  these  mishaps 
will  allow  aviation  units  to  operate  more  effi¬ 
ciently,  i.e.,  allow  them  to  maintain  a  higher  state 
of  combat  readiness  during  peacetime  and  a  much 
higher  availability  rate  during  wartime. 

RECOMMENDATIONS: 

□  That  an  assertive  effort  be  made  to  turn  back 
the  long  history  of  failure  of  a  few  relatively 
low-cost  components  that  were  involved  in  a 
disproportionately  high  number  of  forced  landings, 
precautionary  landings,  incidents,  and  accidents. 

□  That  a  similar  history  of  failure  of  a  few 
components  not  be  allowed  to  occur  in  the  next 
generation  of  aircraft,  i.e.,  UTTAS,  AAH,  ASH. 


Survey  of  Forced  and  Precautionary 
Landing  Costs 


Introduction 

What  does  it  cost  when  an  Army  aircraft  has  a 
forced  landing?  What  is  the  cost  of  a  precau¬ 
tionary  landing?  The  cost  of  these  mishaps 
apparently  has  never  been  determined— at  least  a 
literature  search  and  queries  of  knowledgeable 
individuals  did  not  reveal  a  cost.  This  research  did 
reveal  that  the  costs  associated  with  these 
mishaps  are  broad-based  and  obscure.  Since 
forced  and  precautionary  landings  are  free  of 
aircraft  damage  and  personnel  injuries,  they  are 
without  the  convenience  of  cost  determinants. 
This  does  not  mean  that  forced  and  precautionary 
landing  costs  are  unique.  Costs  must  also  be 
determined  for  accidents  and  incidents;  however, 
aircraft  damage  and  personnel  injuries  associated 
with  these  mishaps  essentially  eliminate  the  need 
to  uncover  obscure  cost  factors. 

The  items  selected  to  elicit  cost  data  will  show 
costs  are  obscured  regarding  the  effect  forced  and 
precautionary  landings  have  on  mission  per¬ 
formance.  Data  were  gathered  in  respect  to  (1)  the 
effect  these  mishaps  have  on  the  mission  assigned 
the  aircraft  involved,  (2)  man-hours  lost  by  the 
crew  and  passengers,  (3)  man-hours  required  for 
the  recovery  operation,  (4)  hours  the  aircraft  was 
unavailable  for  flight,  (5)  man-hours  required  to 
make  the  aircraft  flyable,  and  (6)  the  relatively  low 
cost  of  components  that  malfunctioned  to  cause 
many  of  these  mishaps. 

No  assertive  effort  was  made  to  determine  the 
cost  of  the  ripple  effect  that  these  mishaps  have 
on  the  unit  and  their  headquarters  and  the  unit 
requesting  support  and  their  headquarters.  These 
costs  are  probably  more  broad  based  and  obscure 
and  are  suspected  of  being  even  greater  than  the 
costs  of  the  items  just  mentioned. 

This  report  will  show  that  the  aircraft  com¬ 
ponents  causing  many  of  the  forced  and 
precautionary  landings  are  relatively  low  cost,  tend 
to  have  a  malfunction/failure  rate  higher  than 
expected,  have  a  history  of  malfunction/failure, 
and  have  a  measurable  effect  on  aircraf*  reliability 
and  availability.  The  ultimate  effect  of  these 


mishaps  is  degradation  of  the  unit's  readiness 
posture. 

This  report  must  not  be  used  in  a  manner  that 
will  discourage  or  even  tend  to  discourage  aviators 
from  making  forced  or  precautionary  landings. 
Their  judgment  concerning  when  to  execute  either 
a  forced  landing  or  precautionary  landing  should 
not  be  adversely  modified.  The  objective  of  this 
report  is  not  to  restrict  aviators'  use  of  these 
maneuvers  but  to  reduce  the  need  to  rely  on  these 
maneuvers  by  avoiding  the  causes. 

Background 

There  seems  to  be  no  one  point  in  the  recent 
history  of  Army  aviation  to  begin  this  report. 
History  shows  the  forced  landing  rate  has 
remained  essentially  unchanged,  while  the  pre¬ 
cautionary  landing  rate  has  increased  steadily. 
During  the  11-year  period  of  1968-78  when  Army 
aircraft  flew  more  than  34  million  hours  and  had 
more  than  45,000  mishaps,  forced  landings 
accounted  for  7.8  percent  of  the  mishaps  and 
occurred  at  a  rate  of  10.3/100,000  flying  hours 
(hereafter,  100,000  flying  hours  will  be  omitted 
when  rates  are  indicated),  while  precautionary 
landings  accounted  for  67  percent  of  the  mishaps 
and  occurred  at  a  rate  of  88.7.  That  experience 
was  likewise  reflected  in  the  last  year  of  the 
period,  1978,  when  Army  aircraft  flew  1.46  million 
hours  and  had  3,325  mishaps.  For  that  year  forced 
landings  accounted  for  3.7  percent  of  the  mishaps 
and  occurred  at  a  rate  of  8.3  while  precautionary 
landings  accounted  for  94  percent  of  the  mishaps 
and  occurred  at  a  rate  of  213.  From  the  data  of 
figures  1  and  2,  it  is  evident  that  these  mishaps, 
particularly  precautionary  landings,  show  no 
indication  of  declining. 

For  this  report,  the  experience  of  1  January 
1971  to  31  December  1978  will  be  used.  The  start 
of  this  period  coincides  with  the  date,  generally 
agreed  upon,  that  marked  full  implementation  of 
the  current  mishap  reporting  system  outlined  in 
AR  95-5,  Aircraft  Accident  Prevention,  Investiga¬ 
tion  and  Reporting.  Much  of  the  data  used  in  this 
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report  was  derived  from  that  source,  i.e.,  the  data 
obtained  from  the  survey  was  combined  with  data 
retrieved  from  the  computerized  mishap  files 
maintained  by  the  Army  Safety  Center. 

Figure  1,  which  is  a  combination  of  fixed  wing 
and  rotary  wing  experience,  reveals  a  relationship 
between  forced  landings  and  accidents  that  has 
an  effect  on  the  accident  rate  and  also  focuses  on 
the  objective  of  this  report.  It  can  be  interpreted 
from  the  data  that  the  corrective  measures  taken 
to  decrease  accidents  seemingly  have  not  had  a  like 
effect  on  the  causes  of  forced  landings.  Why  is 
this?  Are  the  causes  of  forced  landings  the  same 
as  or  different  from  the  causes  of  accidents?  If 
their  causes  are  the  same,  were  the  corrective 
measures  taken  against  accident  causes  applied  to 
the  causes  of  forced  landings  and  to  what  degree? 
If  the  causes  of  forced  landings  and  accidents  are 
different,  what  new  and  different  measures  are 
needed  to  prevent  forced  landings? 

From  the  data  in  figure  1,  it  can  be  reasoned 
that  the  ability  of  Army  aviators  to  cope  with 
in-flight  emergencies  that  cause  forced  landings  is 
being  maintained.  Had  this  ability  deteriorated, 
the  accident  rate  would  increase  with  each 
unsuccessful  forced  landing.  The  forced  landings 
made  during  survey  period  1  March-10  October 
1978  were  examined  to  test  the  reliability  of  this 
observation.  No  change  in  the  aviators'  ability  was 
indicated.  Of  75  reported  in-flight  emergencies,  57 
(75  percent)  of  the  forced  landings  were 


successful,  i.e.,  autorotations  were  made  with  no 
damage  to  aircraft.  Figures  1A  and  2A,  appendix 
A,  compare  the  forced  landing  and  accident  rates 
for  rotary  wing  and  fixed  wing  aircraft. 

Army  Safety  Center  records  show  that  precau¬ 
tionary  landings  were  first  recorded  officially  in 
September  1963.  Records  have  since  shown  the 
precautionary  landing  rate  to  be  many  times 
greater  than  the  forced  landing  rate  and  that  the 
precautionary  landing  rate  has  steadily  increased 
(see  figure  2).  At  the  beginning  of  CV  1971,  the 
precautionary  landing  rate  was  72.  Precautionary 
landings  have  increased  at  a  rate  of  3.64  per 
quarter  for  a  three  fold  increase  to  a  rate  of  205  at 
the  close  of  CY  1978.  Much  of  the  quarterly 
increase,  in  addition  to  change  in  reporting  criteria 
that  began  early  in  1978,  was  due  to  the  increase 
in  the  fixed  wing  precautionary  landing  rate.  The 
fixed  wing  increase  was  4.4  per  quarter  in 
comparison  to  3.5  for  rotary  wing  aircraft  shown 
in  figures  IB  and  2B  of  appendix  A.  An 
explanation  of  this  finding  was  not  pursued. 
However,  figure  2B  shows  that  much  of  the  fixed 
wing  difference  may  be  attributable  to  an  increase 
that  began  early  in  1974  and  lasted  until  early 
in  1976. 

The  discussion  thus  far  and  the  data  contained 
in  the  figures  reveal  the  chronic  nature  of  forced 
and  precautionary  landings.  These  data  show  that 
though  the  forced  landing  rate  is  much  lower  than 
the  precautionary  landing  rate,  the  potential  for  an 
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accident  is  obviously  much  greater  with  forced 
landings.  Precautionary  landings,  however,  be¬ 
cause  of  their  much  higher  rate,  make  up  much  of 
this  difference  in  accident  potential.  Therefore, 
which  of  these  mishaps  have  the  greatest  impact 
on  mission  performance  is  debatable.  However, 
for  purposes  of  this  report,  that  question  need  not 
be  answered  at  this  time. 

Many  reasons  could  be  offered  as  to  why  forced 
landings  and  particularly  precautionary  landings 
have  been  allowed  to  continue  essentially  un¬ 
abated.  One  such  reason  is  economics,  i.e.,  dollar 
losses  are  not  directly  related  to  these  mishaps. 
The  accident  potential  of  these  mishaps  appar¬ 
ently  has  not  been  great  enough  to  attract  needed 
attention.  Motivation  has  also  been  lacking 
because,  by  definition,  these  mishaps  are  not 
accidents.  Their  occurrence  is  not  used  to 
calculate  the  rates  that  measure  safety  per¬ 
formance.  Another  equally  cogent  reason  is  the 
attitude  that  has  evolved  toward  these  mishaps.  It 
is  an  attitude  of  approval— and  rightly  so.  The 
basis  for  this  attitude  appears  to  be  the  fact  that 
when  one  of  these  mishaps  occurs,  especially  a 
successful  forced  landing,  an  accident  is  pre¬ 
vented,  achieving  the  ultimate  goal  of  safety,  i.e., 
conservation  of  resources. 

Method 

Data  for  this  report  were  obtained  from  a 


questionnaire  survey  conducted  1  March-10 
October  1978  and  from  the  Army  Safety  Center 
computerized  aviation  mishap  file. 

A  one-page  questionnaire  (appendix  A)  was 
designed  to  elicit  "cost”  data  in  respect  to  (1) 
effect  each  mishap  had  on  the  mission  assigned 
the  aircraft  involved,  (2)  man-hours  lost  by  the 
crew  and  passengers,  (3)  man-hours  required  to 
recover  the  crew,  passengers,  and  aircraft,  (4) 
time  the  mishap  aircraft  was  unavailable  for  flight 
(5)  man-hours  required  to  make  the  aircraft 
flyable,  and  (6)  the  components  that  malfunc¬ 
tioned  to  cause  these  mishaps. 

Initially,  the  survey  was  to  be  limited  to  aviation 
units  within  FORSCOM.  FORSCOM  HQs  had 
been  briefed  on  the  project,  participated  in  the 
development  of  the  questionnaire,  and  provided 
the  addresses  of  theiraviation  units.  Questionnaires 
were  mailed  to  the  FORSCOM  units  in  late 
February  1978. 

Because  of  the  interest  shown  in  the  project, 
participation  was  then  opened  to  aviation  units 
Army-wide,  and  questionnaires  were  mailed  upon 
request.  Also,  a  reproducible  "tear-out"  copy  was 
included  in  FLIGHTFAX.  Fort  Rucker  was 
excluded  from  the  survey  to  avoid  the  possibility 
of  difference  in  "cost"  that  may  exist  between 
operational  units  and  the  highly  structured  school 
environment. 

Aviation  units  were  told  that  completion  of  the 
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questionnaire  did  not  relieve  them  of  the  AR 
385-40  requirement  to  report  forced  landings  and 
precautionary  landings  on  a  Preliminary  Report  of 
Aircraft  Mishap  (PRAM).  The  units  were  also 
asked  to  complete  a  questionnaire  for  the  forced 
and  precautionary  landings  that  did  not  meet 
reporting  criteria  of  AR  385-40. 

The  first  questionnaire  received  was  of  a 
precautionary  landing  that  occurred  on  1  March 
1978.  The  last  response  accepted  was  of  a 
precautionary  landing  that  occurred  on  10  October 
1978. 

Of  the  520  questionnaires  accepted,  26  con¬ 
cerned  forced  landings  and  494  concerned 
precautionary  landings.  The  responses  were 
computerized  and  then  matched  with  PRAMs  of 
forced  landings  and  precautionary  landings  re¬ 
ceived  during  the  survey  period.  The  results  of  this 
process  are  shown  in  table  1 .  Only  those  types  of 
aircraft  reported  by  the  survey  to  have  had  a 
forced  landing  or  precautionary  landing  are 
included  in  the  table. 

PRAMs  for  82  forced  landings  and  1,636 
precautionary  landings,  less  Fort  Rucker  occur¬ 
rences,  were  received  during  the  survey  period. 
The  matched  responses  represent  a  sample  of  32 
percent  of  the  82  forced  landings  and  30  percent 
of  the  1,636  precautionary  landings.  A  match  was 
not  obtained  for  one  forced  landing  and  97 
precautionary  landings. 

The  analysis,  as  well  as  the  discussion  that 
follows,  was  based  on  the  520  responses  which 
included  the  98  unmatched  cases. 

Discussion  and  Results 

It  might  appear  that  the  98  unmatched  cases 


may  be  invalid  for  purposes  of  this  report  and  that 
the  precautionary  landing  rates  cited  in  the  figures 
should  be  higher. 

The  unreported  cases  were  anticipated  and 
provided  for  by  item  F  of  the  questionnaire. 
Validity  of  these  cases  is  established  by  the  fact 
that  they  were  found  to  be  not  unique  and  that 
their  cost  factors  were  in  line  with  the  reported 
cases. 

By  regulation,  however,  not  all  the  97 
precautionary  landings  had  to  be  reported. 
Fifty-six  precautionary  landings  fell  into  this 
category  because  of  a  February  1976  revision  to 
AR  385-40  which  stated  that  illumination  of  the 
chip  detector  light  will  be  reported  only  when  the 
component  activating  the  light  is  replaced. 
Because  a  variation  in  interpretation  can  be 
made  of  the  reporting  criteria,  a  clear-cut  case 
could  not  be  made  that  all  of  the  remaining  41 
precautionary  landings  should  have  been  re¬ 
ported.  Assuming  that  half  of  them  should  have 
been,  the  rates  shown  would  not  change 
significantly  because  of  the  relatively  small 
number. 

Of  the  items  included  in  the  questionnaire,  none 
were  more  revealing  of  the  impact  (cost)  these 
mishaps  have  on  mission  performance  than  item 
H.  Data  of  table  2,  arranged  in  a  matrix  format, 
show  the  effect  of  these  mishaps  in  combination. 
Most  importantly,  these  data  show  that  forced 
landings  caused  42  percent  of  the  missions 
assigned  the  mishap  aircraft  to  be  cancelled. 
Precautionary  landings  caused  39  percent  of  the 
missions  to  be  cancelled.  This  was  much  higher 
than  expected. 

Sixty-two  percent  of  the  cancelled  missions 


TABLE  1.  —  Comparison  of  Response  to  Forced  Landing  and  Precautionary  Landing  Survey 

1  March-10  October  1978 


Reported  to  Survey  Reported 

Army  Safety  Center  Total  Unmatched 


Forced 

Precautionary 

Forced 

Precautionary 

Forced 

Precautionary 

Aircraft 

Landing 

Landing 

Landing 

Landing 

Landing 

Landing 

UH-1 

37 

515 

9 

257 

0 

42 

OH-58 

26 

190 

7 

85 

0 

25 

AH-1 

7 

122 

7 

76 

0 

12 

CH-47 

3 

95 

0 

51 

0 

15 

U-21 

2 

55 

2 

8 

0 

1 

U-8 

0 

44 

• 

6 

• 

1 

T-42 

0 

17 

1 

1 

1 

0 

C-12 

0 

13 

0 

8 

- 

0 

U-3 

_Q 

_ L 

_Q 

__i 

~ 

_1 

75 

1,058 

26 

494 

1 

97 

4 


were  training,  33  percent  were  support,  and  5 
percent  were  test  flights.  Indications  of  the  ripple 
effect  of  these  mishaps  were  also  revealed.  Table 
2  shows  that  of  the  203  missions  that  were 
cancelled,  3  had  been  delayed  less  than  an  hour, 
15  had  been  delayed  more  than  an  hour,  6  were 
assigned  to  another  aircraft,  and  7  required 
another  mode  of  travel  to  be  used. 

TABLE  2.  —  Simultaneous  Occurrence  Matrix  of  Effect 
of  Forced  Landings  and  Precautionary  Landings 
On  Mission  of  the  Mishap  Aircraft 

F/L 


Forced  landing 

26 

P/L 

Precautionary  Landing 

0 

454 

Delayed  <1  hour 

? 

T03 

107 

Delayed  >1  hour 

5 

107 

0 

112 

Cancelled 

11 

192 

3 

15 

203 

Used  another  aircraft 

7 

116 

7 

33 

6 

123 

Used  same  aircraft 
but  at  later  date 

1 

12 

0 

2 

0 

0 

13 

Used  other  mode  of 
transportation 

2 

10 

0 

3 

7 

0 

° 

12 

A  similar  indication  of  this  effect  is  that  for 
about  24  percent  of  the  cases  the  mission  of  the 
mishap  aircraft  was  carried  out  by  another  aircraft. 
In  addition  to  the  interruptions  of  training  and 
logistical  schedules,  delays,  personnel  turbulence, 
etc.,  common  to  such  situations,  in  22  percent 
of  the  cases  the  mission  was  delayed  more  than 
an  hour  and  it  made  little  difference  whether  the 
mishap  was  a  forced  landing  or  a  precautionary 
landing.  Twenty-seven  percent  of  the  forced 
landings  and  23  percent  of  the  precautionary 
landings  required  a  second  aircraft  to  be  readied 
fro  the  mission. 

Applying  the  data  of  table  2  to  the  forced 
landings  and  precautionary  landings  that  occurred 
since  CY  1971  gives  the  cost  of  these  mishaps 
over  the  8-year  period  (table  3).  During  this  time 


when  more  than  21,000  forced  and  precautionary 
landings  occurred,  more  than  8,000  missions  were 
probably  cancelled  and  an  additional  5,000  aircraft 
had  to  be  made  ready  to  carry  out  these  missions. 
Unless  preventive  measures  are  applied  to  the 
causes  of  these  mishaps,  the  potential  losses 
shown  for  the  past  8  years  can  be  expected  to 
increase  in  the  future. 

The  survey  revealed  that  when  a  forced  or 
precautionary  landing  occurs,  the  personnel 
aboard  the  aircraft  can  expect  to  lose  an  average 
of  2.5  man-hours.  Response  to  item  J  of  the 
questionnaire  showed  that  for  the  520  cases, 
1,292  man-hours  were  lost.  Of  this  total,  aviators 
accounted  for  81  percent,  non-rated  crew 
accounted  for  14.6  percent,  and  the  passengers 
aboard  the  aircraft  accounted  for  the  remaining 
4.4  percent. 

These  losses,  applied  to  the  data  of  table  3, 
show  that  for  the  8-year  period,  52,600 
man-hours  were  probably  lost.  This  loss  translates 
to  an  annual  loss  of  6,565  man-hours  or  3.2 
man-years.  The  aviator  loss  was  equivalent  to  the 
services  of  approximately  2.6  aviators  per  year. 

As  expected,  man-hours  that  were  lost  tended 
to  vary  with  the  effect  the  mishap  had  on  the 
mission.  This  variance  by  the  personnel  aboard 
the  aircraft  is  shown  in  table  4.  For  example,  lost 
time  of  aviators  increases  about  fivefold  when  the 
mission  is  delayed  more  than  an  hour  than  when 
the  delay  is  less  than  an  hour.  An  equally  costly 
loss  occurs  when  it  becomes  necessary  to  use 
another  mode  of  travel. 

Forced  landings  and  precautionary  landings  also 
cause  the  services  of  the  aircraft  to  be  lost. 
Response  to  item  J  of  the  questionnaire  revealed 
that  the  aircraft  involved  were  unavailable  for 
flight  for  a  total  of  23,000  hours.  The  average  per 
aircraft  was  44  hours. 


TABLE  3.  —The  Potential  Effect  of  8  Years  of  Forced  Landings  and  Precautionary  Landings 

On  Mission  Performance 

Performed  by  Rescheduled  Used  other 


Oeleyed  less 

Delsyed  more 

another 

same  aircraft 

mods 

of 

TOTAL 

thsn  1  hour 

than  1  hour 

Cancelled 

aircraft 

at  later  date 

transportation 

CY 

F/L 

P/L 

F/L 

P/L 

F/L 

P/L 

F/L 

P/L 

F/L 

P/L 

F/L 

P/L 

F/L 

P/L 

78 

122 

3,120 

20 

636 

24 

656 

54 

1.236 

34 

733 

5 

62 

10 

66 

77 

138 

2,022 

22 

412 

28 

425 

61 

801 

39 

475 

6 

40 

11 

42 

76 

107 

1,933 

17 

394 

21 

406 

47 

765 

30 

464 

4 

39 

9 

39 

75 

134 

2,698 

21 

550 

27 

567 

59 

1,068 

38 

634 

5 

54 

11 

54 

74 

133 

2,439 

21 

496 

27 

512 

59 

966 

37 

573 

5 

49 

11 

49 

73 

132 

2,038 

21 

416 

26 

428 

58 

807 

37 

479 

5 

41 

11 

41 

72 

217 

2,064 

35 

421 

43 

433 

95 

817 

61 

485 

9 

41 

17 

41 

71 

405 

3,338 

65 

681 

81 

701 

178 

1,322 

113 

784 

16 

67 

32 

67 

1,388 

19,662 

222  TOST 

VT  4,127 

6H  7.7fc 

389 

4,618 

54 

"ST 

112 

393 
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This  loss  is  put  in  perspective  in  table  5.  For  that 
purpose  the  forced  landing  and  precautionary 
landing  experience  of  aircraft  listed  in  table  1  and 
found  in  table  1.5  of  FM  101-20  is  used.  It  should 
be  mentioned  that  these  aircraft  were  involved  in 
88  percent  of  the  mishaps  reported  Army-wide  for 
the  year.  Of  the  2,845  mishaps  indicated,  96 
percent  were  precautionary  landings. 

Based  on  the  44-hour  average,  the  survey  found 
UH-ls,  for  example,  were  unavailable  for  flight  for 
more  than  66,000  hours.  This  loss  in  flight  hours 
annually  allocated  is  equal  to  the  hours  allotted  to 
more  than  200  UH-ls.  Had  CY  1978  been  a 
combat  period,  the  allocation  would  be  equivalent 
to  the  hours  allotted  to  69  UH-ls.  These  same 
kinds  of  observations  can  be  made  for  the  other 
aircraft  listed. 

The  potential  cost  of  the  nonavailability  of 
aircraft  because  of  these  mishaps  becomes  more 


apparent  when  it  is  realized  that  the  more  than 
3,200  forced  and  precautionary  landings  reported 
in  1978  denied  the  potential  availability  of  more 
than  500  aircraft.  Had  this  been  a  time  of  combat, 
the  denial  would  have  been  equivalent  to 
approximately  170  aircraft.  The  dollar  cost  of  the 
aircraft  made  idle  for  this  reason  runs  into  the 
millions. 

As  large  as  the  44-hour  average  loss  appears  to 
be,  it  is  important  to  mention  that  50  percent  of 
the  aircraft  were  unavailable  for  flight  3  hours  or 
less,  and  19  percent  were  unavailable  for  1  hour  or 
less.  Countering  these  times,  however,  approx¬ 
imately  20  percent  were  down  for  more  than  the 
44-hour  average.  About  2  percent  of  this  20 
percent  were  down  more  than  700  hours,  or 
almost  30  days. 

When  a  forced  landing  or  precautionary  landing 
occurs,  the  personnel,  facilities,  services,  etc., 


TABLE  4.  —  Man-Hour*  Lost  by  Personnel  Aboard 
Per  Forced  Landing  and  Precautionary  Landing 


Effect  of 

Aviator* 

Median 

Nonratad  Crew 

Passengers 

Mishap  on  Mission 

Hrs.  Minutes 

Hrs.  Minutes 

Hrs.  Minutes 

Delayed  <  1  hour 

0:52 

0:39 

0:32 

Delayed  >1  hour 

4:15 

0:44 

0:40 

Cancelled 

1:05 

0:36 

0:33 

Used  Another 

Aircraft 

1:58 

0:41 

0:39 

Used  Same  Aircraft 

But  at  Later  Date 

1:30 

0:41 

0:35 

Used  Other  Mode  of 
Transportation 

4:00 

1:00 

0:59 

TABLE  5.  —  CY  1978  Aircraft  Equivalent  Losses  Attributable 
to  Forced  and  Precautionary  Landings 

Unavailable** 


Aircraft 

No.  of  Hrs  Acft*  Acft  Equivalent 

F/Ls  +  P/Ls  Unavailable  Noncombat  Combat 

UH-1 

1,506 

66,264 

220.9 

69.0 

OH-58 

531 

23,364 

97.4 

32.5 

AH-1 

254 

11,176 

46.6 

13.3 

CH-47 

250 

11,000 

45.8 

15.3 

U-21 

118 

5,192 

12.4 

5.8 

OV-1 

93 

4,093 

17.1 

5.6 

U-8 

59 

2,596 

7.2 

2.9 

T-42 

34 

1,496 

2.5*** 

2.5 

2,845 

125,120 

'No.  of  forced  landings  +  precautionary  landings  X  44  hrs 
aver  age/ mishap. 

"Hours  aircraft  unavailable  -  flying  hour  planning  factor,  table 
1.5,  FM  101  20 
'•'Indirect  support 


required  to  recover  and  make  the  aircraft  flyable 
are  generally  provided  at  the  expense  of  scheduled 
ongoing  operations.  An  indication  of  this  expense, 
derived  from  the  responses  to  item  K,  is  seen  in 
table  6,  which  shows  the  requirements  for 
personnel  in  combination.  Unit  maintenance 
personnel  were  required  for  about  80  percent  of 
the  cases.  Field  maintenance  and  other  personnel 
were  required  for  approximately  10  percent  of  the 
cases. 

TABLE  6.  — Simultaneous  Occurrence  Matrix  of 
Inspection/Repair  of  Mishap  Aircraft 
at  Mishap  Site 


Performed  by  F/L  P/L 


Crew  assigned  aircraft 

6 

145 

151 

Unit  Maintenance  Personnel 

19 

392 

"98 

411 

Field  Maintenance  Personnel 

4 

40 

10 

16 

44 

Personnel  from  Other  than 
Established  Support 

2 

10 

6 

5 

1 

12 

These  data  are  limited  in  their  ability  to  show  the 
more  obscure  costs  produced  by  the  need,  which 
is  generally  urgent,  to  attend  to  downed  aircraft. 
These  costs  are  known  to  reveal  themselves  in  a 
variety  of  forms,  of  which  flight  safety  is  but  one. 
Delays  and  interruptions  as  a  result  of  forced  and 
precautionary  landings  cause  plans  to  be  changed, 
new  plans  to  be  made,  and  planning  to  be  done 
hurriedly,  and  are  frequently  cited  by  accident 
investigators. 

The  requirement  for  personnel  and  services  at 
the  expense  of  ongoing  operations  continues 
through  the  recovery  of  the  aircraft  and  crew. 
Table  7  shows  the  means  of  recovery,  personnel 
used  for  the  recovery,  and  the  location  of  the 
mishap.  Note  that  the  response  to  item  L  shown  in 


parentheses  is  greater  than  column  data.  This  was 
because  the  locations  of  all  the  previously 
mentioned  unmatched  cases,  shown  in  table  1, 
were  not  reported. 

Note  that  recovery  was  not  required  in  51 
percent  of  the  cases.  A  reason  for  this  much 
greater  than  expected  percentage  is  probably 
because  a  majority  of  the  current  flying  is  done 
within  the  confines  of  a  post  and  most  often,  as 
indicated  by  table  7,  within  reach  of  an  airfield.  A 
more  important  reason,  however,  is  that  95 
percent  of  these  mishaps  were  precautionary 
landings,  which  means  continued  flight  to  a 
suitable  site  was  the  most  prudent  action  to  take. 
Costs  reflected  in  table  7,  therefore,  are  not 
indicative  of  the  costs  likely  to  be  incurred  during  a 
period  of  combat.  Data  of  CY  1971,  the  last  year 
of  the  Southeast  Asia  operations,  showed  that  the 
number  of  forced  and  precautionary  landings 
occurring  off  post,  off  an  airfield  was  much 
greater.  This  should  be  a  matter  of  concern  to  the 
resource  managers  and  planners.  For  that  year,  62 
percent  of  the  forced  landings  and  45  percent  of 
the  precautionary  landings  were  on  post,  off  an 
airfield  compared  to  41  percent  and  27  percent, 
respectively,  for  CY  1978. 

These  data  reveal  another  equally  real  need  to 
prevent  the  causes  of  these  mishaps.  Table  7 
indicates  accidents  tend  to  be  avoided  when 
suitable  landing  sites  are  available.  Therefore, 
steps  taken  to  prevent  the  causes  of  these 
mishaps  will  also  help  prevent  accidents. 

The  survey  found  that,  on  an  average,  recovery 
operations  required  14  hours  for  completion.  The 
response  made  to  item  M  indicated  that  for  the 
270  mishap  aircraft  recovered,  more  than  3,800 


TABLE  7.  — Aircraft  Recovery  by  Miehap  Location 


Location  of 

Recovery 

Flown  by 

Flown  by 

Surface 

Mishap 

Not  Needed 

Acft  Crew 

Maint  Crew 

Airlifted 

Vehicle 

On  Post,  on 

Airfield 

111 

16 

*8 

1 

7 

On  Post,  off 

Airfield 

36 

20 

30 

2 

1 

On  Airfield,  Other 
Service 

27 

4 

2 

0 

2 

On  Civil  Airfield 

7 

8 

14 

0 

0 

Off  Post,  Off 

Airfield 

23 

35 

35 

1 

6 

— 

— 

— 

No. 

204 

83 

99 

4 

16 

No. 

(250) 

(112) 

(114) 

(4) 

(17) 

Response  to  Item  L 
% 

(51.0) 

(23.0) 

(23.01 

(0.8) 

(3.4) 

hours,  or  approximately  14  hours  per  recovery, 
were  needed.  Probably  because  of  the  location  of 
these  mishaps,  50  percent  of  the  recoveries  were 
made  in  2  hours  or  less.  Only  25  percent  of  the 
recoveries  required  5  or  more  hours.  However,  3 
percent  of  the  recoveries  required  more  than  100 
hours.  The  maximum  recovery  time  reported  was 
720  hours.  These  findings,  applied  to  the  more 
than  21,000  forced  and  precautionary  landings  of 
table  3,  reveal  that  more  than  150,000  hours  were 
spent  in  recovery  of  the  mishap  aircraft. 

When  required  for  recovery,  maintenance 
personnel,  indicated  in  table  6,  were  used  an 
average  of  8  hours  per  operation.  The  response  to 
item  N  indicated  that  more  than  2,000  mainte¬ 
nance  hours  were  used.  Fifty  percent  of  these 
cases  required  two  or  less  man-hours,  which  is 
reasonable  because  of  the  minor  nature  of  the 
malfunctions  generally  associated  with  these 
mishaps.  Only  25  percent  of  the  recoveries 
required  more  than  7  man-hours.  Also,  as  an 
indication  of  the  minimum  amount  of 
maintenance/ repair  done  at  the  mishap  site,  only 
1  percent  of  the  operations  required  more  than  100 
hours.  The  maximum  number  of  hours  reported 
was  256.  Again,  applying  these  findings  to  data  of 
table  3  reveals  that  proportionately  the  services  of 
more  than  9,800  maintenance  personnel  were 
required.  Their  services  amounted  to  more  than 
78,000  man-hours,  or  38.7  man-years. 

Services  of  operations  personnel  were  required 
for  18  percent  of  the  recovery  operations.  For 
these  cases,  an  average  of  5  man-hours  was  used, 
while  50  percent  needed  the  use  of  operations 
personnel  for  only  1 V4  man-hours  or  less. 

Services  of  security  personnel  were  required  in 
less  than  4  percent  of  the  cases.  This  small 
percentage  can  be  viewed  as  another  reflection  of 
the  fact  that  these  mishaps  occur  near  needed 
facilities  and  services.  For  these  few  cases, 
however,  an  average  of  35  man-hours  was 
required,  while  50  percent  of  the  cases  required  20 
man-hours  or  less. 

Services  of  medical  personnel  were  required  for 
only  1  percent  of  the  recovery  operations. 

Thirty-two  percent  of  the  recovery  operations 
involved  the  use  of  aircraft  to  transport  personnel 
to  and  from  the  mishap  site  and  for  air  transport  of 
four  aircraft  indicated  in  table  7.  Response  to  item 
0  indicated  that  for  these  cases  280  flight  hours 
were  used  for  an  average  of  1  hour  and  40 
minutes.  Fifty  percent  of  these  cases  involved  52 


minutes  or  less  of  flight  time.  Twenty-five  percent 
of  these  recoveries  required  2  hours  or  more.  Less 
than  3  percent  of  these  cases  required  more  than  9 
hours.  The  maximum  number  of  flight  hours  used 
was  20. 

The  minimal  amount  of  time  surface  vehicles 
were  used  during  recovery  operations  also  reflects 
the  near  ideal  locations  of  these  mishaps.  Surface 
vehicles  were  reported  to  be  used  for  1 1  percent  of 
the  recoveries  (57  cases),  averaging  about  2  hours 
per  recovery.  In  half  of  the  recoveries,  the  vehicle 
was  used  56  minutes  or  less.  Twenty-five  percent 
of  the  recoveries  required  about  2  hours  of  vehicle 
use. 

It  was  previously  mentioned  in  this  report  that 
the  components  that  cause  forced  and  precaution¬ 
ary  landings  have  a  history  of  malfunction/failure 
and  are  relatively  low-value  items,  and  many  have 
the  capacity  to  cause  mishaps  more  severe  than 
forced  landings  and  precautionary  landings.  These 
earlier  observations  were  confirmed  by  the  survey. 

Of  the  423  survey  cases  that  were  also  reported 
in  compliance  with  AR  385-40,  245  (58  percent) 
cited  materiel  malfunction  as  the  cause. 

Of  the  245  cases,  159  different  components  that 
malfunctioned  were  identified.  Maintenance,  to 
indicate  its  role  in  these  mishaps,  was  cited  as  a 
factor  in  3  forced  landings  and  39  precautionary 
landings,  or  16  percent  of  the  cases  in  which 
materiel  was  a  factor. 

To  obtain  the  date  of  the  first  time  each 
component  was  reported  in  a  mishap,  the  number 
of  times  each  component  was  reported,  and  the 
class  of  mishap  that  resulted  from  each  malfunc¬ 
tion,  the  245  cases  were  matched  against  the 
mishaps  on  file  that  had  been  reported  during  the 
period  1  January  1971  -  31  December  1978.  The 
results  of  that  process  are  shown  in  figure  3  and 
table  8  of  the  discussion  and  table  8A,  Appendix  A. 

The  malfunction/failure  history  is  confirmed  by 
the  data  in  figure  3,  which  shows  that  30  percent 
of  the  components  identified  by  the  survey  were 
first  reported  in  CY  1971  and  that  62  percent  of  the 
components  were  reported  for  the  first  time 
during  the  first  4  years  of  the  period.  Considering 
that  these  components  are  from  aircraft  that 
became  operational  in  the  early  and  mid-1960s, 
the  malfunction  history  of  these  components 
probably  dates  back  further  than  indicated  by 
figure  3. 

Note  in  figure  3  that  a  surge  of  malfunctions 
reported  for  the  first  time  occurred  in  CY  1978,  the 


last  year  shown.  This  surge,  which  occurred 
following  a  6-year  decline  of  first-time  occur¬ 
rences,  involved  25  percent  of  the  components. 
Examination  of  available  data  did  not  provide  an 
acceptable  explanation  for  the  surge.  All  of  the 
components  are  listed  in  table  8A,  appendix  A.  A 
review  will  show  that  these  components  by 
general  nomenclature  are  not  unlike  many  of  the 
listed  components  that  have  a  longer  history  of 
failure.  To  prevent  these  components  from 
accruing  a  long  history  of  failure,  this  finding 
suggests  that  the  components,  their  mode  of 
failure,  and  the  servicing  and  maintenance  they 
require  should  be  investigated  further. 

The  capacity  of  these  components  to  cause 
more  severe  mishaps  was  revealed  by  16 
components  that  caused  168  of  the  204  forced 
landings.  These  components  were  also  involved  in 
27  accidents  and  1 ,085  precautionary  landings  for 
this  period,  as  shown  in  table  8A. 

Involvement  of  this  magnitude  by  relatively  few 


components  suggests  that  improvements  made  to 
these  components  could  do  much  toward 
preventing  the  causes  of  a  significant  number  of 
forced  and  precautionary  landings,  as  well  as 
many  accidents. 

The  relatively  low  cost  of  these  components,  as 
shown  in  ‘•'Me  8A,  was  likewise  confirmed. 
Twenty-five  f  .  cent  of  the  listed  components  that 
contributed  annually  for  the  past  8  years  to  more 
than  500  mishaps  cost  not  more  than  $45,  50 
percent  were  components  that  cost  $165  or  less, 
and  75  percent  were  components  that  cost  not 
more  than  $555.  The  relatively  low  cost  of  these 
components  is  perhaps  an  indication  that  cost  of 
improvements  should  not  be  excessive.  It  is 
reasonable,  for  example,  to  assume  that  the  cost 
to  improve  the  pressure  switch,  which  costs 
$34. 16  and  was  named  in  305  mishaps,  should  not 
be  inordinately  high.  The  fix  in  this  case  might  be 
nothing  more  than  ruggedizing  the  pressure 
switch  to  withstand  the  vibrations  peculiar  to 


CALENDAR  YEARS 


FIGURE  3.-Year  Component  Failure  First  Reported  Since  1  January  1971 


TABLE  8.— Mishap  History  and  Cost  of  169  Components  Reported  by  Survey* 
1  January  1971-31  December  1978 


No.  of  Data  of  1st 

National  Stock  No.  Occurrancaa  Occurrence 


1.  6140  00  7532251 
2  583000  8463495 

3.  6620  00179  1886 

4.  6620005861503 

5.  4810001305864 


440 

311 

187 

185 

157 


710205 

710107 

710414 

710206 

720421 


Nomenclature 

Battery 

Pressure  Switch 
Generator  Tach 
Indicator  Press 
Valve  Irreversible 


No.  of  Survey  Occurrancaa  by  Mishap 
Cost**  Occurrences  Acdt  Ined  F/L  P/L  Other 


554.00  14 

34.16  5 

104.00  6 

46.27  4 

.00  _  2 


431 

311 

186 

180 

155 


156  1080004919766  1  780817 

159  1680004788018  1  780618 

4.404 


Sensing  Element  Fire  Dot  163.00 
Panel  Indicator  275.00 


0  0  0 

0  0  0 

38  24  205 


‘For  complete  table,  tee  Table  8A,  Appendix  A. 
••Sources  Army  Master  Data  File 
Catalog  Oata  Agency,  New  Cumberland,  PA 
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rotary  wing  aircraft.  The  failure  of  these  pressure 
switches,  pressure  transmitters,  and 
transducers  — whose  cost  averaged  $72  per  item  — 
reported  in  698  mishaps  and  submerged  fuel 
pumps— with  a  cost  averaging  less  than  $330— 
named  in  226  mishaps  are  other  examples  found  in 
table  8A. 

Early  in  the  development  of  the  questionnaire,  a 
request  was  made  to  gather  the  indications  which 
alerted  the  crew  to  the  condition  of  the  aircraft 
that  led  to  the  forced  landing  or  precautionary 
landing.  Item  G  of  the  questionnaire  was  designed 
for  that  purpose.  The  response  to  item  G  is  shown 
in  table  9. 


Instructions  for  item  G  were  to  select  one  or 
more  of  the  choices  that  would  best  describe  the 
alerting  means.  Note  that  item  G  of  the 
questionnaire  contained  26  choices  including 
"other"  and  "no  indication,"  while  table  9  shows 
the  response  to  30  choices.  The  additional  choices 
were  derived  from  the  respondent's  explanation  of 
"other,"  when  it  was  selected. 

7  he  table  is  arranged  to  show  the  choices  made 
for  the  26  forced  landings  and  494  precautionary 
landings  and  the  choices  made  in  combination. 
For  example,  vibration  alerted  the  crews  of  aircraft 
that  made  2  forced  landings  and  26  precautionary 
landings.  In  addition,  for  these  28  cases,  15 


TABLE  9.  -Occurrence  Matrix  of  Indicators /Indication* That  Alerted  Crew  of  Condition  Leading  to  26  Forced 

Landings  and  494  Precautionary  Landing* 


Forced  Landing  [26_ 


Precautionary  Landing 

0 

494 

Vibration 

2 

26 

28 

Unusual  Noise 

6 

58 

15 

64 

Unusual  Attitude 

\L 

15 

1 

4 

20 

Faulty  Operation -Aircraft 

3 

61 

9 

9 

l 

3 

Odor 

E 

34 

0 

1 

0 

•k 

Fluid  Leakage 

2 

30 

0 

0 

0 

0 

32 

Smoke  or  F  ire 

0 

13 

1 

2 

Li 

0 

7 

2 

13 

Other  Personnel 

0 

14 

1 

lL 

0 

0 

2 

0 

3  |14 

Master  Warning  Caution  Light 

7 

149 

4 

9 

2 

5 

_ 

2 

2 

Ij7! 

156 

Annunciator  Panel 

0 

11 

0 

0 

0 

1 

1 

0 

0  0 

9 

il 

Voice  Warning 

0 

2 

0 

3 

0 

0 

0 

1 

0  j  1 

0 

0 

2 

Fire  Warning  Light 

1 

10 

0 

0 

0 

Li 

0 

0 

0 

3 

0 

0 

0 

n 

Warning  Horn 

0 

i 

0 

0 

0 

1 

0 

0 

Li 

0 

0 

0 

0 

0 

1 

RPM  Warning-Light 

6 

L22 

4 

5 

4 

4 

0 

0 

1  oTo 

6 

0 

0 

0 

1 

28 

RPM  Warning-Audio 

8 

16 

4 

J_ 

6 

3 

0 

0 

0  )  0 

4 

0 

0 

0 

1 

22 

24 

RPM  Warning-  T achometer 

5 

23 

2 

7 

3 

4 

0 

Li 

L°l° 

5 

0 

0 

0 

1 

13 

11 

28 

Chip  Detector -Engine 

1 

49 

D 

H 

1 

M 

0 

EJ 

0 

2 

a 

E2 

Q 

D 

□ 

B 

B 

m 

□ 

Chip  Oetector- Transmission  (mam) 

0 

13 

0 

0 

0 

0 

0 

0 

0  i  0 

_ 1 _ 

Li 

D 

a 

D 

a 

□ 

D 

D 

D 

□ 

Chip  Detector-Gearbox 

0 

16 

0 

o 

0 

3 

o 

D 

aa 

12 

O 

□ 

D 

a 

D 

D 

D 

fl 

B 

□ 

Instruments-Fuel 

1 

4 

0 

3 

0 

3 

0 

a 

0  0 

2 

O 

Q 

D 

a 

□ 

□ 

D 

B 

D 

D 

a 

■ 

Instruments-Oit 

2 

41 

1 

s 

0 

5 

0 

i 

• 

E 

7 

E 

i 

3 

° 

□ 

D 

D 

D 

O 

D 

a 

□ 

instruments— Hydraulics 

0 

18 

z. 

0 

0 

O 

0 

2 

0 

10 

0 

i 

0 

a 

□ 

D 

D 

D 

D 

a 

D 

□ 

Instruments-Landmg  Gear 

D 

5 

D 

o 

0 

3 

0 

D 

a 

0 

n 

D 

a 

0 

a 

a 

O 

B 

D 

D 

B 

a 

D 

D 

£2 

instruments— Electrical 

0 

B 

D 

a 

a 

0 

B 

B 

B 

a 

B 

D 

a 

B 

a 

□ 

B 

B 

D 

B 

D 

a 

D 

D 

B 

Visual 

D 

□ 

□ 

□ 

□ 

D 

D 

□ 

B 

o 

D 

□ 

D 

a 

□ 

a 

D 

□ 

D 

D 

a 

D 

D 

□ 

D 

a 

Torque  Meter 

□ 

□ 

D 

B 

□ 

a 

0 

B 

B 

3 

D 

O 

□ 

D 

a 

D 

□ 

D 

a 

B 

D 

a 

D 

3 

a 

D 

n 

15 

EGT  TOT 

□ 

n 

0 

B 

D 

D 

D 

B 

B 

□ 

0 

a 

D 

a 

a 

a 

B 

□ 

D 

a 

D 

"o' 

a 

D 

D 

0 

14 

Nf  N? 

1 

Li 

D 

2 

i 

_L 

0 

D 

Q 

O 

D 

a 

D 

a 

a 

0 

B 

D 

D 

O 

a 

□ 

D 

□ 

D 

D 

2 

s 

Pre-  Post-Flight 

0 

l! 

3 

» 

> 

0 

B 

B 

D 

B 

D 

a 

0 

3 

i 

Li 

B 

□ 

D 

Li 

D 

D 

a 

D 

D 

0 

0 

0 

6 

No  Indication 

j 

11 

3 

a 

a 

a 

□ 

□ 

a 

a 

D 

D 

a 

0 

I 

0 

E 

3 

JL 

_0_ 

i 

0 

0 

E 

0 

3 

D 

D 

I 

2 

I 

10 
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aviators  were  also  alerted  by  an  unusual  noise,  1  □  Prevention  of  the  causes  of  these  mishaps 

by  unusual  attitude,  9  by  the  aircraft  not  operating  will  allow  aviation  units  to  operate  more  efficiently, 

normally,  1  by  smoke/fire,  etc.  These  choices  i.e. ,  allow  them  to  maintain  a  higher  state  of 

reflect  the  experience  of  the  aviators  of  the  aircraft  combat  readiness, 
listed  in  table  1.  Choices  by  aircraft  or  in 

combination  are  available.  This  information  will  be  RECOMMENDATIONS 

retained  for  approximately  3  years  should  there  be  □  That  an  assertive  effort  be  made  to  turn 
a  further  need  for  it.  back  the  long  history  of  failure  of  a  few  relatively 

low-cost  components  that  were  involved  in  a 
CONCLUSIONS  disproportionately  high  number  of  forced  and 

C  The  broad  and  obscure  costs  revealed  by  the  precautionary  landings, 
survey  are  sufficient  to  justify  the  initiation  of  a  □  That  a  similar  history  of  failure  of  a  few 
concerted  effort  to  prevent  causes  of  these  components  not  be  allowed  to  occur  in  the  next 
mishaps.  generation  of  aircraft,  i.e.,  UTTAS,  AAH,  ASH. 


RATE  PER  100.000  HOURS 


APPENDIX  A 


FIGURE  1  A. -Rotary  Wins  Accident  Rate  v$.  Forced  Landing  Rate 
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CALENDAR  YEARS 


FIGURE  IB-Rotary  Wing  Precautionary  Landing  Rate 
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U8AAAV8 

PRECAUTIONARY  AND  FORCED  LANOING  REPORT 


Precautionary  and  foiced  landings  by  definition  aie  not  costed 
foi  mishap  prevention  purposes  because  damage  and  injuries  seldom 
occur.  However,  these  mishaps  are  costly  in  terms  of  maintenance 
manhours,  manhours  used  in  recovery  operations,  and  interruption 
to  unit  operation. 

Analyses  show  that  components  causing  these  mishaps  are 
relatively  low  in  cost,  have  a  malfunction 'failure  rate  higher  than 
expected,  and  have  a  significant  effect  on  aircraft  reliability,  air¬ 
craft  availability,  and  the  unit's  readiness  posture. 

The  purpose  of  this  report  is  to  gather  information  that  can  be 
used  to  quantify  the  cost  of  these  mishaps  and  justify  needed  im¬ 


provements  in  the  components  causing  the  miahaps.  For  this 
purpose,  complete  the  report  for  each  forced  and  precautionary  land¬ 
ing.  Be  as  accurate  as  possible.  Each  report  will  be  computerized. 

The  requirement  for  this  report  will  last  only  for  the  period 
needed  to  obtain  enough  cases  for  a  valid  sample.  Considering  the 
frequency  with  which  these  mishaps  occur,  it  is  estimated  a  period 
not  to  exceed  180  days  will  be  sufficient. 

The  report  need  not  be  typed.  It  is  self-addressed-just  fold, 
staple,  and  drop  in  the  mail.  Your  participation  in  the  interest  of 
more  efficient  and  safer  air  operations  is  greatly  appreciated. 

For  more  information,  call  USAAAVS,  AUTOVON  558-4510  '4812. 


A.  Mishap  classification  (check  one) 

□ 1  Forced  landing 

□  2  Precautionary  landing 

B.  Date  of  m  strap  (enter  numerically,  e.g.,  78  01  13) 

Year _ Month _ Day _ 

C.  Time  of  mishap:  Local  time _ (e.g.,  1635) 

0.  Aircraft  design  model  series _ 

E.  Aircraft  serial  number _ 

F.  I  AW  AR  385-40,  Jan  1978,  par.  S-8F,  a  PRAM  is 
Hi  Required 

□  2  Not  required 

G.  Check  one  or  more  from  the  indicators  indications  below  what 
first  alerted  the  crew  to  the  conditions  leading  to  this  mishap. 


□  1  Vibration 

□  2  Unusual  noise 

□  3  Unusual  attitude 

□  4  Faulty  operation 
0  5  Odor 

□  6  Fluid  leakage 
0  7  Smoke  or  fire 

□  8  Other  personnel 

09  Master  warning/caution 
LI  10  Annunciator  panel 
Dll  Voice  warning 

□  12  Fire  warning  light 

□  13  Warning  horn 


RPM  WARNING 

□  14  Light 

□  15  Audio 

□  16  Tachometer 
CHIP  DETECTOR 

□  17  Engine 

□  18  Transmission  (mam) 

□  19  Gearbox 
INSTRUMENTS 

□  20  Fuel 

□  21  Oil 

□  22  Hydraulics 

□  23  Landing  gear 

□  24  Electrical 


□  25  Other  (specify) 

□  26  No  indication 


H>  Mission  assigned  this  aircraft  was:  (check  all  appropriate  ones) 

□  1  Oelayed  less  than  1  houi 

□  2  Delayed  more  than  1  hour 

□  3  Cancelled 

J4  Performed  by  another  aircraft 

□  5  Rescheduled  same  aircraft  at  later  date 

□  6  Assigned  another  mode  of  transportation 


l>  As  a  result  of  this  mishap  indicate  the  number  of  hours  aircraft 
was  NOT  m  a  mission-ready  (NOR)  status.  If  aircraft  remains 
NOR  upon  submission  of  this  report,  estimate _ 

J>  As  a  result  of  this  mishap,  indicate  total  number  of  manhours 
lost  by:  (enter  zero  as  appropriate) 

a.  Rated  flight  crew _ 

b.  Nonrated  crew _ 

c.  Passengers _ 

K.  Inspection  and/or  repair  of  this  aircraft  at  the  site  of  the 
mishap  was  performed  by:  (check  as  many  as  appropriate) 

□  1  Crew  assigned  the  aircraft 

□  2  Unit  maintenance  personnel 

□  3  Field  maintenance  personnel 

□  4  Personnel  other  than  established  support 

L-  Recovery  of  this  aircraft  from  the  mishap  site  was  completed  by 

□  1  Recovery  not  required 

□  2  Flown  out  by  assigned  crew 

□  3  Flown  out  by  maintenance  crew 

□  4  Transported  by  another  aircraft 

□  5  Transported  by  surface  vehicle 

M.  Indicate  the  number  of  hours  that  elapsed  from  start  to  comple¬ 

tion  of  the  operation  to  recover  the  aircraft  from  the  mishap 
site  _ hours  lapsed  time 

N.  For  the  recovery  operation,  indicate  the  total  number  manhours 
required  by:  (enter  zeto  as  appropriate) 

a.  Maintenance  personnel _ 

b.  Operational  personnel _ 

c.  Security  personnel _ 

d.  Medical  personnel _ 

O.  For  the  recovery  operation,  indicate  the  total  number  of:  (enter 
zeto  as  appropriate) 

a.  Recovery  aircraft  flight  hours _ 

b.  Surface  vehicle  hours  of  operation _ 

P.  To  return  this  aircraft  to  mission-ready  status,  indicate: 

a.  Maintenance  manhours  to  repau _ 

b.  Cost  of  replacement  part(s) _ 


Remarks: 


(Continue  on  back  if  necessary) 


USAAAVS  FOAM  2-7S.  DATED  26  JANUARY  f07S 
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occcccccocccoccccccccccccccccccocccocccccccccccccccoceoccc 
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cccccccccccccccccccccccccccccccccccccccccccccp^ccccccccocc— 
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c 
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•Source  Array  master  data  file  catalog  data  agency.  New  Cumberland,  PA 
**No  cost  found  for  NSN 


U  S.  ARMY  SAFETY  CENTER 

the  people  you  turn  to  for  safety 


FT  RUCKER  0*9218 


